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I. REAL PARTY IN INTEREST 

Home Access Health Corporation is the assignee of all rights and interests in U.S. Patent 
Application No. 10/706,321 recorded before the USPTO on April 7, 2008, at Reel/Frame 
020766/0530, and is the real party in interest in this Appeal. Appeal by an Applicant is proper 
under 37 C.F.R. §41. 3 1(a)(1). 
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II. RELATED APPEALS AND INTERFERENCES 

To Appellant's knowledge, there are no related appeals or interferences filed, pending, or 
decided. 
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III. STATUS OF CLAIMS 

Claims 4-15, 20-21, and 42 are pending. 

Claims 4-15, 20-21, and 42 were twice rejected on December 12, 2007, and June 23, 
2008, respectively, which are on final rejection and are thus appealed to this Board. 

A copy of appealed claims 4-15, 20-21, and 42 as currently presented is attached in 
Appendix A. 

Dependency: Claims 4, 6, and 42 are independent. Claim 5 is dependant upon claim 4, 
claim 7 is dependant upon claim 6, and claims 7-15 and 20-21 are dependant upon claim 42. 

The originally filed application included 41 claims. Claim 42 was added during 
subsequent prosecution. Claims 22-41 were withdrawn from consideration as being drawn to a 
nonelected invention. Claims 1-3 and 16-19 were cancelled by Applicant. All appealed claims 
are currently twice rejected by a nonfinal Office Action. Twice-rejected claims may be appealed 
even if not in final rejection. 37 C.F.R. § 41.31(A)(1). No claims have been allowed or 
confirmed. 
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IV. STATUS OF AMENDMENTS 

Dependant claims 5, 7, and 21 are original. 

All claims, aside from claim 42, were first rejected on December 12, 2007, by the 
Examiner. On March 21, 2008, Applicant added claim 42 directed to a kit incorporating all 
features of claim 4. Dependant claims 8-15 and 20 were amended on March 21, 2008, only to 
the extent that they were made to depend upon newly added claim 42. The body of these claims 
has remained unchanged since they were filed in the original application. Claims 4 and 6 were 
amended to include the subject matter of claim 1 and were rewritten in independent format. No 
substantive amendments were made to these claims. A final rejection of all claims was issued on 
June 23, 2008. 

A telephone conference was held on August 8, 2008. Applicant filed an after- final 
response on August 25, 2008, without amendments to the claims. The Examiner maintained her 
final rejection on September 11, 2008, in an Advisory Action. Applicant filed a Pre-Appeal Brief 
on September 23, 2008. A Notice of Rejection from the Pre-Appeal Panel was received on 
December 10, 2008. 
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V. SUMMARY OF CLAIMED SUBJECT MATTER 

References herein are made to the page and paragraph numbers of the specification as 
filed and published on June 16, 2005, as U.S. Patent Publication No. 2005/01 303 10A1, a copy of 
which is attached as Exhibit A. 

Medical patients and their doctors do not always have access to medical institutions, but 
all patients and doctors have access to the postal service. Sending liquid blood specimens 
through the mail is impractical. The collection by patients of large or fixed quantities of liquid in 
a vial to be mailed is problematic. One solution is to prick a finger using a pricking device, place 
the finger over an absorbing tissue, and collect blood that dries on the absorbing tissue for 
optimal postal delivery. (See paras. 3 and 4.) Claims 4 and 6 and their dependent claims are 
directed to a fluid collection device 900 shown in FIGS. 9-10 (front and back). Claim 42 and its 
dependant claims are directed to a kit 1 100 shown in FIG. 1 1 where the fluid collection device 
900 is shown as part of the kit 1 100. 




Figures 9-11 of U.S. Patent Application No. 10/706,321 

Remote testing of blood allows patients to preserve some degree of anonymity. During 
the spread of HIV in the late 80s, the need for remote testing became especially important. (See 
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para. 4.) There is also a need for remote testing of blood for different medical conditions, such as 
high cholesterol, lipid profiles, triglycerydes. (See para. 6.) Remote testing can be done by 
pricking a finger and placing a few drops of blood on an absorbent material, which becomes a 
dried blood specimen. (See para. 9.) The device includes a fluid collector 903, 904 as shown in 
FIG. 9 (See para. 44.) This fluid collector is shown in FIG. 9 as a long, rectangular strip and is 
disposed between a superstrate sheet 905 shown in FIG. 9 and a substrate sheet 906 shown in 
FIG. 10. (See para. 44.) 

The fluid collector shown by the dashed lines in FIG. 9 is an absorbent substrate (see 
para. 50) coated with saccharide, made of a mat of glass fibers, and at least substantially coated 
with polyvinyl alcohol. (See paragraph 51.) The fibers have a size that substantially prevents 
lysing of red blood cells while permitting at least substantial separation of serum from red blood 
cells via differential wicking. (See para. 51.) A user places his finger on an aperture 909, 910, 
said aperture being made in the superstrate sheet 905, and brings the blood drop at the end of the 
finger in contact with the fluid collector through the aperture. The blood is absorbed in the 
absorbent substrate between the arrows as shown in FIG. 9. The blood migrates up along arrow 
913 until the fluid collector visible via the secondary aperture 911, 912 becomes red with red 
blood cells. (See para. 44.) 
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VI. 



GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



Only one group is on appeal. Claims 4-15, 20-21, and 42 stand rejected under 35 U.S.C. 
§ 103(a) as being unpatentable over Quattrocchi (U.S. Patent No. 6,014,438) in view of 
Fitzgerald et al. (U.S. Patent No. 6,528,321). 

All independent claims of the group on appeal are directed to a kit or a fluid collection 
device where the phrases "said superstrate having an aperture defining a blood receiving 
opening" (claims 4 and 42) and "said superstrate having a pair of apertures , each defining a 
blood receiving opening" (claim 6) are at issue. The term to be reviewed on appeal is "aperture" 
within the context of Applicant's claims. 

The Examiner explains that "Quattrocchi further discloses a fluid collection device 
comprising a pair of fluid collectors, and a single superstrate, said fluid collectors ordinarily not 
being in fluidic contact with one another and each being generally fixed with respect to said 
superstrate, said superstrate having a pair of apertures, each defining a blood receiving opening 
and permitting access to a respective one of said fluid collectors." (See June 23, 2008, Final 
Office Action, p. 3.) 

In response to Applicant's request for clarification, the Examiner explained, "In response 
to applicant's response that Quattrocchi does not have an opening to provide access to a fluid 
collector, examiner disagrees. During examination, the claims may be interpreted as broadly as 
their terms reasonably allow. Here, it appears that Quattrocchi 's specimen selections (58) may be 
interpreted to be 'apertures,' because Quattrocchi discloses having an absorbent sample sheet 
(56), which has small openings to allow the fluid to flow through the sheet. Quattrocchi further 
discloses in col. 10, lines 33-43, that such specimen sections may be interpreted as apertures 
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because he discloses having the blood sample 'fill the specimen section on the card.'" (See June 
23, 2008, Final Office Action, p. 7.) 
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VII. ARGUMENT 

During patent examination, pending claims must be given their broadest reasonable 
interpretation consistent with the specification. Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 
2005). Words of a claim must be given their plain meeting unless this meaning is inconsistent 
with the specification. In re Zletz, 893 F.2d 319 (Fed. Cir. 1989). Applicant's claims are directed 
to a superstrate having one or two apertures defining a blood receiving opening and permitting 
access to said fluid collector. 

The term "aperture" can only be found in the claims of the application and at para. [0044] 
of the specification. The specification provides "at least one aperture (two shown as 909, 910) by 
which a user may fluidically transfer blood to the collector ... To use the device, a user dispenses 
blood onto the collector, whereby some or all of the blood wicks in the direction shown by arrow 
913 until the portions 914, 915 of the collectors 903, 904 visible through the secondary apertures 
914, 915 become tinted, whereupon the user is provided with an indication that sufficient blood 
has been collected." Apertures are openings made in the superstrate to allow a user to place a 
pricked finger over the fluid collector and not dirty the superstrate. The specification does not 
give the term "aperture" any special meaning. The term must then be given its plain meaning. 

The Merriam-Webster's Collegiate Dictionary, 10th ed. defines "aperture" as an opening 
or open space: hole. In turn, "opening" is defined as something that is open. (See Exhibit B 
attached hereto.) The term "aperture" is a simple term and is regularly used by claim draftsmen, 
including Applicant. In Mechanics of Patent Claim Drafting, 2nd. ed., Landis explains, "Do not 
claim holes positively or make them claim elements. Holes are nothing; you cannot claim 
nothing. Claim "a [member] having a hole, groove, slot, aperture, etc." Section 23 of Mechanics 
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of Patent Claim Drafting, 2nd. Ed. A copy of the relevant pages from this reference is attached 
as Exhibit C. Applicant's claims are directed to a superstate with one or two apertures. 

In the prima facie case, the Examiner cites U.S. Patent No. 6,014,438 (Quattrocchi). 
Quattrocchi is a decade -old technology owned and created by Applicant. Figures 4A and 4B of 
the reference show the old fluid collection device of that reference are shown below. 

R6.4A 

AS 



00QO00O0OXX 
HtV-TEST 

CALL /f* 




Applicant directs this Board to elements 58. The circles are not openings (i.e., holes) 
made in the last sheet of paper on this figure, they are small ink circles drawn to indicate where 
the finger must be placed. This older technology is simpler and has obvious disadvantages. It 
consists of three card stacked on top of each other. The user was required to rip the cards along 
dotted line 42, place the finger on a small circle 58 made of ink in the last page 56, and then mail 
the page to the laboratory. The blood would hopefully fill in the small ink circle that would be 
punched out of the card and placed in a device for measure. 

Quattrocchi at col. 7, 11. 32-42 explains this process: 
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FIGS. 4A and 4B schematically illustrate one form of blood specimen collection card 26 
which is preferably configured in a diagnostic form having three (3) parts. The first part 
is a removable top sheet 40. Perforations 42 are preferably provided to enable the person 
being tested to remove the top sheet 40 from the remainder of the collection card 26. 
Printed on the top sheet 40 is information that the person being tested needs to retrain 
after the remainder of the collection card 26 is sent for analysis. Col. 6, 11. 54-63. 

The second part of collection card 26 is an informed consent form 52. The informed 
consent form 52 contains a series of statements that the person being tested must read, 
understand, and acknowledge before a laboratory can perform any test on the specimen. 
Col. 7, 11. 23-26. 

In its illustrated form, the third part of collection card 26 is a blood specimen sample 
sheet 56. Sample sheet 56 is at least in part a cotton fiber filter paper preferably like that 
manufactured by Schleicher and Schuell. Sample sheet 56 has a blood collection area 
specifically designated thereon. In the illustrated embodiment, four similarly shaped 
sections 58 are outlined thereon for deposit of a specimen in each section. The sections 
58 are outlined using black biological ink so that the ink will not interfere with the 
specimen and an accurate test result can be obtained. 

The old technology requires the entire sheet to be made of expensive blood-retaining 
media. Black biological ink circles are drawn on a flat piece of paper, and users were required to 
place the finger in the circle and try to get the blood to diffuse over the entire area of the circle. 
Applicant believes Board members are familiar with this old technology. The ink is biological 
because the blood, as it flows from the inside of the circle to the outside of the circle must not be 
tainted with nonbiological ink. 

In this old technology, there is no built-in protection for the blood sample when it is 
mailed out, and the sample would rub directly against other bodies within an envelope during 
transportation. Once at the laboratory, a circular punch system was used to remove the surface 
area inside the ink circles to collect the part of the substrate to dilute for measurement. If part of 
the circle was still white, the measure would be skewed. 

The Examiner's confusion here is clear. Examiner's position is best summarized by the 
continuation comment to the Advisory Action of September 11, 2008: "the Office takes the 
position that specimen sections (58) may be broadly interpreted to be openings." Broadly 
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construed, the specimen sections 58, made of small biological ink circles drawn on a page cannot 
be construed, even if given their broadest reasonable interpretation to apertures. 

Further, Applicant's claims read, "an aperture defining a blood receiving opening and 
permitting access to said fluid collector." (Claim 42). The small ink circles 58 made of biological 
ink as shown on FIG. 4B of Quattrocchi cannot be reasonably be analogized the elements found 
in that claim. 

Rules are given to the Examiner if she wants to constitute a valid prima facie case where 
ink circles constitute apertures. She must either prove that Applicant's specification supports this 
particular meaning — that the plain meaning of these words support this interpretation — or that 
one of ordinary skill in the art agrees with the Examiner. MPEP § 2111. The position taken by 
the Examiner is contrary to almost every patent claim recorded with this Office. Apertures and 
openings in a media are precisely that: an aperture or an opening. Applicant asks this Board 
under what possible circumstance can writing or printing the number 8 on a piece of paper result 
in creating two apertures? 

The use of the term "aperture" and "opening" is well established under modern patent 
practice. Apertures and openings are normal terminology used to claim holes. The plain meaning 
of these words is well known and unambiguous. Quattrocchi is a device with a fluid collector 
having neither an aperture nor an opening. The Examiner's position is contrary to common sense 
and patent law. The Examiner cannot argue that Applicant's apertures should be broadly 
construed to include surface areas within ink circles. Accordingly, Applicant requests 
reconsideration and withdrawal of the rejection and issuance of a Notice of Allowance for all 
pending claims. 
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Finally, this argument would not be complete without attempting to understand why the 
Examiner misconstrues the reference and believes ink circles drawn on a surface of a card can be 
analogized to openings or apertures made in the card. The Examiner argues, "Here, it appears 
that Quattrocchi's specimen selections (58) may be interpreted to be 'apertures,' because 
Quattrocchi discloses having an absorbent sample sheet (56), which has small openings to allow 
the fluid to flow through the sheet. Quattrocchi further discloses in col. 10, lines 33-43, that 
such specimen sections may be interpreted as apertures because he discloses having the blood 
sample 'fill the specimen section on the card.'" (See June 23, 2008, Final Office Action, p. 7.) 

The Examiner must be reading "the fluid to flow through the sheet " as blood moving 
from a top surface to a bottom surface of the card (e.g., front to back), and hence the circle must 
by default be an opening of some type made in the sheet. This interpretation is incompatible with 
any reasonable interpretation of the reference. The members of this Board are familiar with strip 
technology. A thin absorbent substrate is placed in contact with a fluid (e.g., urine, blood, etc.) at 
one location and the fluid diffuses through the sheet to cover the other extremity. In the case of 
the circle on the sheet of the reference, the blood flows through the sheet until it reaches the ink 
circle. Otherwise there would be no point in using the biological ink except if the ink is in the 
path of the flow of the blood as described in the reference. The goal is not to soak with blood the 
reverse portion of the Quattrocchi card 56 but to allow sufficient time and blood for the blood to 
migrate (flow through) the circle and reach all of the area inside. Applicant is well versed with 
the Quattrocchi technology, having invented it and used it commercially for over a decade. 

VIII. CONCLUSION 

If this Board sides with the Examiner, it must conclude that if a pen is used to draw an 
ink circle on a piece of paper, an apertures or an opening has been created in the sheet. The terms 
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apertures and openings are terms of art in patent drafting to claim holes that cannot be claimed 
statutorily. The use of the expression "flows through" in the cited reference, when read for a 
filtration or absorbing media, represents lateral flow as clearly explained in detail in the 
reference's specification. Instructions on how to paint a curtain read, "Place the curtain in contact 
with the ink, it will flow though the tissue until it reaches mark A." Surely this cannot be 
analogized with a curtain having an aperture or an opening allowing the ink to flow though the 
curtain. 

Obviousness rejections must not be creative associations by Examiners of references 
drawn unreasonably. Valid obviousness rejections place before an inventor a combinations of 
enabling prior art that can be presumed to be known by the inventor from a closely related field 
and that together form the invention under some motivation and expectation of success. In this 
case, all of the basic elements associated with a proper § 103(a) rejection are missing. 
Applicant's own invention cited as a reference does not teach a medium with an opening. For the 
reasons advanced above, Appellant submits that the Examiner erred in rejecting pending claims 
4-15, 20-21, and 42 and respectfully requests reversal of the decision of the Examiner. 

Resp^etfu^csubmitted, 

Date: January 12, 2009 

Vedder Price P.C. 
222 N. LaSalle St., Suite 2600 
Chicago, Illinois 60601 
phone: (312) 609-7716 
fax: (312) 609-5005 
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APPENDIX A 
CLAIMS ON APPEAL 
GROUP I— Claims 4-15, 20-21, and 42 

4. A fluid collection device comprising a fluid collector with an absorbent substrate 
coated with a saccharide, said substrate comprising a mat of glass fibers at least substantially 
coated with polyvinyl alcohol, said fibers defining a plurality of pores, the pores in said mat 
having a pore size effective to at least substantially prevent lysing of red blood cells while 
permitting at least substantial separation of serum from red blood cells via differential wicking 
and a superstrate, said fluid collector being generally fixed with respect to said superstate, said 
superstate having an aperture defining a blood receiving opening and permitting access to said 
fluid collector. 

5. A fluid collection device according to claim 4, said fluid collector having a first 
end and a second end, said aperture permitting fluidic access to said first end of said collector, 
said superstrate having a second aperture relatively proximal said second end of said fluid 
collector. 

6. A fluid collection device comprising a pair of fluid collectors, each comprising an 
absorbent substrate coated with a saccharide, said substrate comprising a mat of glass fibers at 
least substantially coated with polyvinyl alcohol, said fibers defining a plurality of pores, the 
pores in said mat having a pore size effective to at least substantially prevent lysing of red blood 
cells while permitting at least substantial separation of serum from red blood cells via differential 
wicking and a single superstrate, said fluid collectors ordinarily not being in fluidic contact with 
one another and each being generally fixed with respect to said superstrate, said superstrate 
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having a pair of apertures, each defining a blood receiving opening and permitting access to a 
respective one of said fluid collectors. 

7. A fluid collection device according to claim 6, said superstate comprising a 
second pair of apertures, each of said fluid collectors having a first end and a second end, said 
blood receiving openings permitting respectively fluidic access to the first end of one of said 
fluid collectors, said second pair of apertures each being respectively relatively proximal said 
second end of one of said fluid collectors thereby defining a pair of gangs. 

8. A kit according to claim 42, further comprising instructions for using the fluid 
collection device. 

9. A kit according to claim 8, wherein said instructions are integral with said device. 

10. A kit according to claim 8, wherein said instructions are separate from said 

device. 

11. A kit according to claim 42, further_comprising a requisition form, said requisition 
form permitting indication of the type of test to be conducted on the fluid to be collected by the 
device. 

12. A kit according to claim 11, wherein said requisition form lists a plurality of test 

types. 

13. A kit according to claim 42, further_comprising a dessicant, said dessicant being 
present in an amount effective to provide a dessicating protective effect on a blood fluid 
specimen. 
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14. A kit according to claim 13, wherein said dessicant comprises silica. 

15. A kit according to claim 14, wherein said dessicant is contained in a porous 

pouch. 

20. A kit according to claim 42 further comprising a lancet, instructions for using the 
kit, a dessicant, said dessicant being present in an amount effective to provide a dessicating 
protective effect on a blood fluid specimen collected in said device, and a barrier film pouch 
sized for receiving said fluid collection device and said dessicant. 

21. A kit according to claim 20, further comprising a requisition form permitting 
indication of the type of test to be conducted in the fluid to be collected by the device. 

42. A kit comprising: a fluid collection device having a fluid collector with an 
absorbent substrate coated with a saccharide, said substrate comprising a mat of glass fibers at 
least substantially coated with polyvinyl alcohol, said fibers defining a plurality of pores, the 
pores in said mat having a pore size effective to at least substantially prevent lysing of red blood 
cells while permitting at least substantial separation of serum from red blood cells via differential 
wicking and a superstrate, said fluid collector being generally fixed with respect to said 
superstrate, said superstrate having an aperture defining a blood receiving opening and 
permitting access to said fluid collector. 
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APPENDIX B 
EVIDENCE APPENDIX 
[NONE] 
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APPENDIX C 
RELATED PROCEEDINGS 
[NONE] 
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ABSTRACT 

a method for testing a modified specimen such 



(57) 

Disclosed is 

as a dried blood spot, plasma or serum specimen, for a 
analyte of interest, such as cholesterol. In accordance with 
the disclosed subject matter, the level of the analyte of 
interest in the medium from which the modified specimen 
was obtained (e.g., from a patient's blood) is determined 
based on the level of an analyte in a solution formed from 
the modified specimen and on the level of at least one 
normalizing analyte. The analyte and normalizing analyte 
each may be an ion, compound, biochemical entity, or 
property of the specimen. Also disclosed are a fluid collector 
and a fluid collection device. 
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QUANTITATIVE ANALYSIS OF A BIOLOGICAL 
SAMPLE OF UNKNOWN QUANTITY 

RELATED APPLICATION 

[0001] This application is a continuation-in-part of U.S. 
patent application Ser. No. 10/421,086, filed Apr. 23, 2003, 
which claims priority to prior application Ser. No. 60/374, 
629 filed Apr. 23, 2002. Both prior applications are hereby 
incorporated by reference in their entireties. 

TECHNICAL FIELD OF THE INVENTION 

[0002] The invention is in the field of testing, in particular 
quantitative testing, and in preferred embodiments medical 
testing. In highly preferred embodiments, the invention is 
directed towards the testing of body fluid specimens, in 
particular blood or serum specimens. 

BACKGROUND OF THE INVENTION 

[0003] Modem medical and wellness practices increas- 
ingly make use of self-administered tests and self-collection 
of test specimens. For instance, U.S. Pat. Nos. 5,978,466; 
6,014,438; 6,016,345; and 6,226,378, issued to Richard 
Quattrocchi and assigned to Home Access Flealth Corpora- 
lion of Hoffman Instates, Illinois, all disclose a method of 
anonymously testing for a human malady. In accordance 
with certain embodiments of the subject matter disclosed in 
the foregoing patents, a patient obtains a blood specimen, 
typically by pricking his or her finger, and allows the blood 
to wick onto a blood spot card. After the card has dried, the 
user then sends the blood spot card to a medical testing 
facility, where it is tested to determine whether the patient is 
afflicted with a specific malady. The user may contact the 
facility anonymously to receive the test result. 

[0004] The subject matter of the foregoing patents is 
usable in connection with testing for the presence of human 
antibodies directed against viral antigens in the blood, for 
instance, in determining whether a patient is infected with 
HIV (human immuno-deficiency virus) or with a hepatitis 
virus. Another document, U.S. Pat. No. 5,435,970, issued to 
Mamenta et al. and assigned to Environmental Diagnostics, 
Inc. of Burlington, N.C., discloses a device for separating 
blood cells from biological fluids, for instance, for separat- 
ing serum from whole blood. The device disclosed in the 
'970 patent purports to enable the shipment and testing of a 

[0005] The blood spot and serum specimen cards known 
in the art are suitable for use in the collection of specimens 
for qualitative testing, i.e., testing for the presence or 
absence of a given compound in blood or a given medical 
condition. Heretofore, however, such blood spot and serum 
cards have been somewhat unsatisfactory in the quantitative 
testing of blood and serum specimens. 
[0006] For instance, general wellness protocol indicates 
the measurements of a patient's total cholesterol value, 
which is the number of milligrams of total cholesterol in a 
deciliter of blood. The value is often used in conjunction 
with a full lipid profile, which provides levels of triglycer- 
ides, HDL (high density lipoprotein) cholesterol, and LDL 
(low density lipoprotein) cholesterol in a patient's blood. It 
can be very difficult to gauge the amount of blood or serum 
that is present in the blood or serum spot card. Particularly 



when the blood or serum spot card has been self-prepared by 
a person without medical training, it is difficult to know to 
certainty whether the spot card has been "underfilled" with 
less than the intended quantity of blood or serum or "over- 
filled" with more than the intended quantity. If the amount 
of blood and serum varies by even a small amount over or 
under the expected level, the usefulness of the quantitative 
test can be severely diminished. For instance, it is generally 
thought that a person's total cholesterol number should be 
under 200 mg/dl, with cholesterol numbers above 240 mg/dl 
being considered high and with intermediate cholesterol 
number being deemed borderline. A 10% margin of error in 
a cholesterol determination of 220 mg/dl provides no infor- 
mation as to whether the person's cholesterol level is low, 
intermediate, or high. 

[0007] In recognition of these problems, the prior art has 
provided attempts to provide a quantitative determination of 
analyte levels in a blood specimen. For instance, U.S. Pat 
No. 6,040,135, issued to Steven Tyrell and assigned to 
Biosafe Laboratories, Inc., Chicago, III, purports to disclose 
a method for correcting for blood volume in a serum analyte 
determination. The method that is purportedly disclosed by 
this document is limited and is believed generally to be 
somewhat unsatisfactory. 

[0008] The invention seeks to improve upon prior art 
testing methods, and to provide a method for quantitative 
testing of modified specimens such as dried blood spot and 
dried serum specimens. 

THE INVENTION 

[0009] The invention provides multiple embodiments in 
the field of testing, in particular medical testing. In accor- 
dance with the invention, a modified specimen, preferably a 
dried blood fluid sample, such as a dried serum or dried 
whole blood specimen of unknown quantity, is eluted (re- 
solubilized) and then tested for an analyte. The level of 
analyte in the blood from which the modified blood speci- 
men was obtained is determined from the level of analyte in 
a solution formed from the blood specimen. A normalizing 
analyte, which in the preferred embodiment is sodium ion, 
chloride ion, and/or osmolality, is measured and is used in 
conjunction with the solution level of analyte to determine 
the level of analyte in the blood from which the modified 
specimen was obtained. The invention is not limited to the 
field of medical testing but, to the contrary, is useful in 
connection with other forms of testing. The invention further 
provides methods for preparing a database of test results, for 
preparing a regression using a database of test results, and 
for providing test results to a user. 

[0010] In alternative embodiments the invention further 
encompasses a fluid collector that includes an absorbent 
substrate coated with a saccharide. A device that includes the 
collector (as described hereinbelow) also is encompassed by 
these embodiments. 

[0011] Other features of preferred embodiments of the 
invention are set forth hereinbelow. 

BRIEF DESCRIPTION OF THE FIGURES 

[0012] FIG. 1 is a flowchart representing steps in a 
method for calculating the level of an analyte in blood from 
which a blood specimen was obtained. 
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[0013] FIG. 2 is a flowchart representing steps in an 
alternative method for calculating the level of an analyte in 
blood from which a blood specimen was obtained. 
[0014] FIG. 3 is a flowchart representing steps in a 
method for providing test result information to a user. 
[0015] FIG. 4 is a representation of a database record 
correlating test result information with a test number. 
[0016] FIG. 5 is a flowchart representing steps in a 
method for preparing a database of test results and test 
numbers. 

[0017] FIG. 6 is a flowchart representing steps in a 
method for preparing a database of blood analyte levels, 
solution analyte levels, and solution normalizing analyte 

[0018] FIG. 7 is a representation of a database record for 
a database containing blood analyte level information, solu- 
tion analyte level information and solution normalizing 
analyte level information. 

[0019] FIG. 8 is a schematic illustration showing various 
communications between a customer, a results providing 
facility, and others in connection with a testing protocol. 

[0020] FIG. 9 is a perspective view of the obverse side of 
a blood collection device useful in conjunction with the 

[0021] FIG. 10 is a perspective view of the reverse side of 
the device shown in FIG. 9. 

[0022] FIG. 11 is a representation of a kit useful in 
conjunction with the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] The invention is applicable to the testing of any 
specimen that is modified from its original form prior to 
testing. Most commonly, the specimen is a dried specimen, 
which has been dried to facilitate storage or transport of the 
specimen or for other purposes. In preferred embodiments of 
the invention, the specimen is a medical specimen, and in 
highly preferred embodiments of the invention, the speci- 
men is a blood fluid specimen, by which is contemplated a 
dried blood spot, a dried serum spot (for instance, as 
obtained from the device disclosed in U.S. Pat. No. 5,435, 
970 or that shown in U.S. Pat. No. 4,839,296 issued to 
Kennedy, et al. and assigned to Chem-Elec, Inc. of North 
Webster, Ind.), or another blood fluid specimen. The inven- 
tion is applicable to the testing of the modified specimen for 
any suitable purpose, and in particular to testing for any 
analyte in the specimen. For instance, when the specimen is 
a blood fluid specimen, the test may be a test for prostate 
specific antigen (PSA), alanineamino transferase (ALT), 
lipids, such as triglycerides, high density lipoprotein (HDL), 
low density lipoprotein (LDL), or any other analyte of 
interest. The invention is applicable to the determination of 
the level of analyte in the original specimen, for instance, the 
level of total cholesterol in the blood from which a blood 
fluid specimen has been obtained. The "level" of the analyte 
can be expressed in any suitable units, such as molar 
concentration, weight concentration, or the like. Blood 
serum is particularly preferred, but it is contemplated that 
other fractions such as cells, platelets, gamma globulins, 



plasma or the like may be employed. For instance, it may be 
designed to test blood cells in connection with a fasting 
plasma glucose test. More generally, any body fluid is 
susceptible to analysis in conjunction with the invention. In 
light of the foregoing, the preferred embodiments of the 
invention will be further described with respect to the 
determination of the lipid profile in a blood sample, but it 
should be understood that the invention is not limited 
thereto. 

[0024] The facility or other entity that performs the test of 
the blood fluid specimen may or may not be the same entity 
that calculates the level of the analyte in the blood fluid 
specimen or the entity that receives an inquiry from a user 
and reports the test results to the user. To test the blood fluid 
specimen, the specimen is first received by the testing entity 
and is eluted with a liquid, preferably deionized water. It is 
contemplated that the liquid may be a non-aqueous liquid or 
may be an aqueous solution, preferably a solution that is free 
or essentially free of sodium ions or any other normalizing 
analyte. Alternatively, the solution may have a known 
amount of the normalizing analyte that can be taken into 
account during normalization. Preferably, when the testing 
entity is a testing facility that is intended to test numerous 
specimens, the eluant is added in a standard amount, which 
typically is 600 id (0.6 ml). The eluant in some embodiments 
may be a buffered electrolyte solution. 

[0025] After eluting the specimen, preferably the speci- 
men first is tested for the content of a normalizing analyte, 
such as sodium and chloride content, and in some embodi- 
ments osmolality, which generally represents total content of 
sodium, glucose, and blood urea nitrogen (BUN). To test for 
sodium and chloride, an ion specific electrode (ISE), such as 
that sold by Orion may be employed. Preferably, informa- 
tion concerning both the sodium and the chloride content of 
the solution are obtained, the information being, for 
instance, analog information such as an electrical signal or 
digital information such as a printout representing the 
sodium or chloride content or a digital signal containing 
information concerning the sodium or chloride content. 
Most preferably, osmolality also is measured. It should be 
noted that the invention is not limited to the use of sodium 
or chloride as normalizing analytes, but to the contrary, any 
other analyte (which includes a property such as osmolality) 
may be measured. It is contemplated in preferred embodi- 
ments that the sodium, chloride, and osmolality levels are 
measured against a predetermined range to determine 
whether the amount of serum is sufficient to perform an 
adequate test. For instance, it is contemplated that for a 
cholesterol test, there ideally should be at least approxi- 
mately 15-17 [A of serum available for testing. If the sodium 
content of the eluted solution demonstrates that the serum 
level is far outside this range, the specimen may be rejected 
as unsuitable for testing. Generally, the specimen may be 
rejected if there is insufficient serum in the solution, 
although it is contemplated that in some cases excess serum 
may be grounds for rejection. Persons skilled in the art may 
determine how far outside of the desired range the content 
of normalizing analyte may be allowed to vary without 
triggering rejection of the specimen. 

[0026] Before or after the levels of the normalizing ana- 
lytes are determined (but preferably after), the solution can 
be split into four aliquots, or "channels." Each channel is 
then respectively tested for triglyceride level, HDL level, 
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LDL level, and in a preferred embodiment, ALT level (which 
may be of interest in informing a physician whether the 
patient has an abnormal liver which would contraindicate 
the use of certain drugs). The analyte levels are measured 
using any technique known in the art or otherwise found to 
be suitable. For instance, a cholesterol test is disclosed in 
Allain, C. C, Poon, L. S., Chan, G. S. G., Richmond, W., 
and Fu, P. C., Clin. Chem. 20:474-75 (1974); see also 
Roeschlau, P. Brent, E. and Gruber, W A., Clin. Chem. Clin. 
Biochem. 12:226 (1974). A test for HDL is disclosed in 
RiFai, N., Warnick, G. R., Ed., Laboratory Measurement of 
Lipids, Lipoproteins, and Apolioproleins (1994). A lest for 
triglycerides is disclosed in McGowan, M. W., Artiss, J. D., 
Strandbergh, D. R., Zak, B. Clin. Chem. 29:583 (1983). A 
test for the liver enzyme ALT is disclosed in Wroblewski, R, 
LaDue, J. S.,Proc. Sec. Exp. Biol. Med. 34:381 (1956). The 
invention is not limited to the foregoing tests or analytes, hut 
to the contrary is applicable to other tests for these or other 
analytes. 

[0027] After the analyte levels have been measured, the 
level of at least one analyte (and preferably all analytes) in 
the blood from which the blood fluid specimen was obtained 
is calculated or otherwise determined based on the solution 
level of the analyte and on the solution level of at least one 
normalizing analyte. It is contemplated that the calculation 
of a blood analyte level may be as simple as multiplying the 
solution analyte level by the ratio of the blood normalizing 
analyte level to the solution normalizing analyte level, the 
blood normalizing analyte level being estimated based on 
the mean of a normal population distribution. For instance, 
it is believed that the normal blood sodium level in humans 
ranges from 136 to 142 mEq/L with a mean of 139 mEq/L 
and the normal chloride level ranges from 95 to 103 mEq/L 
with a mean of 99 mEq/L. It is contemplated that through the 
use of two normalizing analytes, the blood analyte level may 
be determined by calculating the blood analyte level based 
on the first normalizing analyte level, calculating the blood 
analyte level based on the second normalizing analyte level, 
and then calculating the mean average of the blood analyte 
levels thus determined. 

[0028] If additional normalizing analytes are evaluated, 
the mean average of all blood level analytes thus determined 
may be calculated; if desired, where there are at least two 
normalizing analytes, the average may be weighted towards 
a specific normalizing analyte. For instance, it is contem- 
plated that Bayesian statistical methods may be used to 
assign a relative weight to the blood analyte levels deter- 
mined with reference to each analyte. Such statistical tech- 
niques may take into account not only the absolute magni- 
tude of the level of the normalizing analyte level but also the 
difference between the actual level and the magnitude 
expected based on the expected amount of serum, and the 
standard deviation of the normal population distribution of 
the analyte. These techniques, sometimes referred to as 
""maximum likelihood" or "prior probability analysis" tech- 
niques, may be used to provide an approximation of the 
blood analyte level. Further testing concerning such statis- 
tical techniques may be found in Casella. G., Berger. R. L, 
Statistical inference (1990) and Carlin, B. P., Louis, T. A., 
Haves and Empirical Hayes Methods for Data Analysis (2d 
Ed. 2000). 

[0029] Further details concerning the distribution of 
sodium, chloride, and osmolality in the normal human 



population may be found in Ravel, Clinical Laboratory 
Medicine (6th Ed. 1995); see also Penney, M. D. and 
Walters, G., Ann. Clin. Biochem. 24:566-71 (1987) and 
Fraser, C. G., Cummings, S. T. Wilkinsen, S. O. et al., Clin 
Chem. 35:783-86 (1985). It is further contemplated that a 
more complicated function of solution analyte level and the 
levels of one or more normalizing analytes may be 
employed to calculate the blood analyte levels. 
[0030] With reference now to FIG. 1, the generalized 
method shown therein is applicable where the same entity 
performs the test and calculates the blood analyte level. Thus 
in steps 101 and 102 respectively the ISE (e.g., sodium) is 
immersed into the solution, and sodium level information is 
obtained. The steps are repeated for the receipt of chloride 
information, as shown in steps 103 and 104. Information 
concerning the analyte of interest is received in step 105, and 
the blood analyte level is calculated in step 106. If, in step 
107, it is desired to test an additional analyte for the same 
specimen, control passes to step 105 where the solution 
analyte information is received for the new analyte. It is 
contemplated that the steps of testing for the analytes of 
interest and the normalizing analytes may be performed by 
one entity and that the calculation of the blood analyte level 
may be performed by a separate entity. Thus, for instance, in 
FIG. 1, steps 101 and 103 may be omitted if the entity 
calculating the blood analyte level is not the same entity as 
the entity that performs the test. The method outlined in 
FIG. 1 is very general, and other steps may be added, steps 
may be omitted or performed in a different order, and more 
generally the method may be otherwise performed. For 
instance, steps of elution and verifying proper serum level 
are not shown, but are preferably employed. 

[0031] It is contemplated that the analyte level, first nor- 
malizing analyte level, and second normalizing analyte level 
may be independently determined and these values used to 
calculate the blood level of the analyte. For instance, the 
cholesterol tests hereinbefore discussed typically are per- 
formed via enzymatic techniques in which the optical den- 
sity of a solution is measured. The "cholesterol value" of the 
solution then may be expressed as: 
CV s =f{OD) 

[0032] wherein CVs, the solution cholesterol concentra- 
tion, is calculated as a function of the optical density, OD, 
when analytical reagents are added to the sample in accor- 
dance with testing techniques known or otherwise found to 
be suitable. The solution sodium concentration, or Na s , may 
be used to calculate the blood cholesterol level, CV b , in the 
following manner: 

CV b =flCV s Na s ) 

[0033] Numerous other forms of such calculations are 
possible. For instance, a correction factor (CF) may be 
determined as a function of the solution's sodium level, 
wherein: 

CV b =f[CV s CF) 

CF=f(Na s ) 

[0034] It is alternatively contemplated that a single appa- 
ratus or system may be designed for the calculation of blood 
analyte levels, wherein an analog or digital electrical signal 
is generated corresponding to the levels of analyte and 
normalizing analyte in the solution. For instance, the blood 
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cholesterol number may be calculated as a function of the 
magnitude of two electrical signals: 

CV b =f(E v 

[0035] wherein Ej represents the magnitude of an electri- 
cal signal received from a spectrophotometer in measuring 
optical density for purposes of evaluating total solution 
cholesterol level and E 2 represents the magnitude of an 
electrical signal received from an electrode specific to 
sodium. 

[0036] In actual practice, it is contemplated that numerous 
variables will affect the results obtained for a given set of 
specimens. For instance, the readings obtained from an ISE 
may "wander" from day to day, and the device used to 
collect the blood or other fluid specimen may contain 
impurities (such as sodium) that have the potential to 
introduce errors into the test. For this reason, from time to 
time a "tare" procedure may be employed. Periodically, a 
plurality of specimens having a known or measurable ana- 
lyte level is provided, and from these specimens are pre- 
pared modified specimens, the modified specimens being 
specimens as modified in the manner expected of the 
unknown specimens. For instance, some number (e.g., six) 
blood specimens may be periodically placed onto a blood 
spot collection device similar to those used in the field and 
dried, followed by elution of the dried samples to form 
solutions. The solutions are then tested for the level of the 
analyte and one or more normalizing analytes. From these 
tests, an algorithm for determining the original fluid analyte 
level as a function of the measured analyte level and the 
levels of the normalizing analyte or analytes may be derived. 
Using this algorithm, modified fluid specimens may be 
analyzed, wherein the levels of analyte and normalizing 
analyte may be measured, and the level of analyte in the 
original specimen may be determined as a function thereof. 
Errors introduced by impurities (such as sodium) in the 
collection device will be resolved by this methodology, and 
errors introduced by factors such as machine calibration will 
be resolvable with periodic re -calculation of the algorithm. 
The tare procedure may be performed occasionally or regu- 
larly at predetermined intervals (e.g., every day, week, 
month, or year). 

[0037] The foregoing exemplary equations are not meant 
to be exhaustive but, to the contrary, are intended to illustrate 
that innumerable variants of the methods for calculating the 
blood analyte level are included within the scope of the 
invention. For instance, with respect to FIG. 2, in one such 
variant, an ISE (sodium) is immersed into an eluted sample 
at step 201, and a signal corresponding to the sodium level 
is received at step 201. The signal may be a digital signal, 
or may be an analog signal, the level of which is recorded. 
At steps 203 and 204, the same steps are repeated for 
chloride level, and at steps 205 and 206 respectively, a test 
for the analyte is performed and a signal is received corre- 
sponding to the analyte level. At step 207, the solution 
sodium level is calculated; at step 208, the chloride level is 
calculated, and at step 209, the solution analyte level is 
calculated. At step 210, the blood analyte level is calculated, 
in this instance based on the magnitude of the solution 
sodium level, the solution chloride level, and the solution 
analyte level. If, at step 211, it is desired to test for an 
additional analyte for the same specimen, control passes to 
step 205. In such case, if the solution sodium and chloride 
level have been stored, steps 207 and 208 may be omitted 



after a signal is received corresponding to the second analyte 
level. The process may be controlled by any suitable micro- 
processor or microcontroller (not shown). 

[0038] As stated hereinabove, it is contemplated that the 
entity who provides test results to a user, who may or may 
not be the health care professional who has ordered the test, 
in turn may be the same or different entity from the entity 
which performs the calculation of the blood analyte level, 
which in turn may be the same or different entity from the 
entity which tests the specimen and generates information 
corresponding to the analyte level or levels and the normal- 
izing analyte level or levels. A very general protocol for a 
results providing facility is set forth in FIG. 3, wherein an 
inquiry is received from a user at step 301, and the user is 
prompted for his or her test number at step 302. At step 303, 
the test number is received, and at step 304, a test result 
database is queried for test result information. The informa- 
tion is received at step 305 and is provided to the user at step 
306. 

[0039] With further reference to FIG. 4, the test result 
database described above may be structured in any suitable 
manner. With respect to, for instance, database record 400, 
the test result information 401, which in the illustrated 
embodiment includes two items of information, blood ana- 
lyte information 1 and blood analyte information 2, is 
correlated with the lest number 402. The lest number may be 
an anonymous test number or may be a test number that is 
associated with a user, for instance, elsewhere in the data- 
base record 400 (not shown) or in a different database. 

[0040] With reference to FIG. 5, the database may be 
prepared by creating a database record (shown in step 501), 
receiving test result information and a test number (shown in 
steps 502 and 503 respectively) and, as shown in step 504, 
entering the test number and test result information into the 
database record. More information concerning the role of a 
results providing facility in a medical or wellness testing 
protocol can be found in the aforementioned (Juattrocchi 
patents and in copending application Ser. No. 09/709,884. 

[0041] The invention additionally contemplates a method 
for preparing a database for use in calculating blood analyte 
levels. The blood analyte level may be calculated with 
specific reference to the database, or alternatively the data- 
base may be used in conjunction with the preparation of an 
algorithm for enabling blood level calculation. The database 
preferably is prepared with reference to blood having a 
known level of cholesterol or other analyte of interest. Plural 
specimens of blood having different levels of the analyte are 
then reduced to an modified specimen, such as a blood spot 
or serum specimen, and each specimen is analyzed for the 
analyte of interest and for a normalizing analyte. For 
instance, with respect to FIG. 6, a database record is created 
at step 601, and known blood analyte level information is 
received at step 602. Information as to the solution analyte 
level and the level of two normalizing analytes, sodium and 
chloride, for example, are received at steps 603-605, and at 
step 606, the information received is entered into the data- 
base record. If, at step 607, an additional database record is 
to be created, control passes to step 601, wherein a new 
database record is created for the new specimen. It should be 
noted that the order of the steps is not critical, and indeed the 
database may be prepared sequentially with respect to each 
blood specimen (i.e., each specimen is reduced to an modi- 
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fied specimen, tested, and the results entered into a database 
record prior to altering the next specimen of blood), sequen- 
tially with respect to database record (wherein all of the 
blood specimens are reduced to modified specimens prior to 
entering the first database records) or by any other suitable 
methodology. A database record 700 as shown in FIG. 7 is 
thus prepared, with entries 701 through 704 representing 
respectively blood analyte level, solution analyte, solution 
sodium level, and solution chloride level. 

[0042] As discussed above, rather than being calculated, 
the blood analyte level in a blood fluid specimen may be 
determined with reference to the database, for instance, by 
finding the solution analyte level and solution normalizing 
analyte level or levels in the database that are closest to those 
of the specimen. Alternatively, any suitable statistical or 
mathematical technique may be used to derive an algorithm 
for calculating the blood analyte level from the solution 
analyte level and at least one normalizing analyte level. In 
some embodiments, the algorithm is first order with respect 
at least to the solution analyte level, and may be first order 
with respect to the solution analyte level and one or both 
normalizing analyte levels. 

[0043] The invention preferably is conducted in accor- 
dance with the general schematic set forth in FIG. 8. 
Generally the customer 801 purchases a test kit from a 
physician or retail store 802 (transfer of the kit is shown via 
transfer communication 805) or in other embodiments a 
patient is provided with a test kit by or at the direction of a 
health care provider. The test kit (not shown in FIG. 8) 
preferably includes instrumentalities for allowing the cus- 
tomer to obtain a blood, serum or serum spot specimen. For 
instance, as discussed more fully in the aforementioned 
Quattrocchi patents, the test kit may include a lancet for 
pricking the user's finger, a blood spot card, or serum spot 
card, (or the device shown in FIGS. 9 and 10 hereinafter 
discussed) an informed consent form, and a test number. 
After preparing the blood, serum or serum spot card, the 
customer sends the dried blood specimen to a results pro- 
viding facility 803 as shown via transfer communication 
806. In the illustrated embodiment, the results providing 
facility 803 sends the specimen to a separate testing facility 
804, as shown via transfer communication 809. As shown 
via communication 810, the testing facility provides the test 
results to the results providing facility. The results may be 
"raw" results, i.e., results in which the level of the analyte in 
the blood has not been determined or obtained, or alterna- 
tively the testing facility may calculate the blood analyte 
level and report that result to the results providing facility. 
As shown at communication 807, the customer contacts the 
results providing facility, and at communication 808, the 
results providing facility provides the test results to the 
customer. Optionally, the results providing facility may be 
equipped to communicate directly with the physician's 
office, as shown at communications 811 and 812. Except 
where transfer of a physical specimen is required, the 
communication may be made via any means or method now 
known or hereinafter discovered, for instance, via telephone, 
wireless communication, electronic mail or "chat" or other 
electronic communication, or other form of communication. 

[0044] With reference now to FIGS. 9 and 10, the illus- 
trated fluid collection device 900 includes two gangs 901, 
901, each comprising a fluid collector 903, 904 that is 
disposed between a superstrate sheet 905 and a substrate 



sheet 906 and that is generally fixed with respect to the 
superstrate sheet 905. The fluid collector is ordinarily con- 
nected to the substrate sheet 906 (a portion of which is 
visible) at one end 907, 908, although the collector may be 
flexible and thus not entirely fixed with respect to the 
substrate sheet 905. The substrate is provided with at least 
one aperture (two shown as 909, 910) by which a user may 
fluidically transfer blood to the collector. In the illustrated 
embodiments, secondary apertures 911, 912 are provided. To 
use the device, a user dispenses blood onto the collector, 
whereby some or all of the blood wicks in the direction 
shown by arrow 913 until the portions 914, 915 of the 
collectors 903, 904 visible through the secondary apertures 
914, 915 become tinted, whereupon the user is provided 
with an indication that sufficient blood has been collected. 
As illustrated, the device preferably is disposed horizontally 
relative to the ground during the wicking of blood. Any other 
suitable indicator that an amount of blood predetermined to 
be adequate may be provided. In the illustrated embodi- 
mcnls, instructions 917 are provided on the substrate sheet 
905 and identification information spaces 918 (shown in 
FIG. 10) are provided on the substrate sheet 906. The device 
may be provided with non-textual machine -readable indicia 
(such as barcode 919) or textual indicia that indicates, for 
instance, a test number, code number, lot number, or other 
desired information. 

[0045] With reference to FIG. 11, the illustrated kit 1100 
includes the specimen collection device 900 illustrated in 
FIG. 9, and numerous other components, some or none or 
all of which in practice may be included in a kit. The kit 
includes a barrier pouch 1103, a dessicant pouch 1104, a 
lancet 1102, and instruction sheet separate from the kit, a 
results form from a previous test, and a requisition form as 
specifically shown in the figure. In preferred embodiments, 
the kit includes a mailing device, most preferably a pread- 
dressed envelope with postage prepaid for sending the 
collection device to a testing facility or other appropriate 
facility. In practice, the kit may further include a bandage, 
gauze pad, and alcohol pad for use with drawing blood from 
the patient (not shown) and a form for providing informal 
consent, which informed consent may be provided anony- 
mously as described in the heretofore mentioned Quattroc- 
chi patents. The barrier pouch should be a pouch that is 
effective in protecting the dried blood sample during ship- 
ping. One suitable barrier material is sold by Caltex Plastics 
of Vernon, Calif, and comprises a multi-layer barrier film 
consisting of 25 bleach MG Paper, 48 GA polyester film, 
0.0005 aluminum foil, and 0.003 EVA co-polymer, the 
layers being adhesively bonded together. The pouch prefer- 
ably is formed with at least one self-sealing device, such as 
a "zipper" disposed at at least one end of the pouch. A pouch 
that includes two self -sealing devices, one at each end of the 
pouch, alternatively may be provided. 
[0046] The dessicant pouch should be a porous container 
that includes suitable dessicant effective to provide a dessi- 
cating protective effect on a blood fluid specimen, and to 
some extent to protect the integrity of the collection device 
during transport to the physician or patient. Any suitable 
dessicant material may be used in conjunction with the 
invention. One suitable dessicant is made by SudChemie of 
Balen, N. Mex. under part number 4286. This material 
comprises silica and clay disposed in admixture in a 5 gram 
pouch. Any other suitable dessicant may be used in con- 
junction with the invention. 
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[0047] Likewise, any suitable lancet may be employed in 
ci injunction with the invention. The illustrated lancet 1102 
preferably comprises a blood-obtaining lancet such as that 
presently available from Palco Labs of Santa Cruz, Calif, as 
the EZ-LETS II. This device includes a single-use lancet thai 
is spring-loaded to enable the lancet to sharply pierce a 
user's skin. Any other suitable lancet may be used in 
conjunction with the invention. The barrier film pouch is 
sized to receive the fluid collection device. Preferably, the 
pouch is sized to receive the dessicant pouch and the fluid 
collection device. 

[0048] An instruction set may be included as a separate 
sheet within the kit, or alternatively the instructions may be 
integral with (for example, imprinted on) the fluid collection 
device. The kit may further include results from a previous 
test. Such is useful, for example, in the case of patients who 
require periodic testing, for instance, of blood cholesterol. 
The invention encompasses in some embodiments a method 
of providing a test kit and test results to a health care 
provider and/or a patient, the test results being results from 
a previous test and the test kit being a kit as heretofore 
described. In some embodiments, the patient responds to an 
indication in the results form as to whether or when to obtain 
a subsequent blood sample or other type of sample. 

[0049] The invention contemplates methods wherein a 
physician is provided with a test kit as heretofore described 
and wherein the patient's blood is drawn at the direction of 
the physician or other health care provider, either at the 
premises of the health care provider or elsewhere without 
the healthcare provider being present. In keeping with these 
embodiments, the kit may include a requisition form, the 
requisition form permitting indication of the type of test or 
tests to be conducted on the fluid to be collected by the 
device. In some embodiments, the requisition form lists a 
plurality of test types, and the healthcare provider need only 
indicate (such as with a check mark) the type of test desired. 
On any such form, space may be indicated for the health care 
provider to indicate any other sort of test desired to be 
conducted. 

[0050] In a highly preferred embodiment of the invention, 
the fluid collector is an absorbent paper or glass fiber 
substrate that is coated with a saccharide, preferably a mono 
or di-saccharide and most preferably xylose. The saccharide 
should be present in contact with the substrate in an amount 
effective to inhibit triglycerides ordinarily present in the 
expected blood sample from binding to the fiber matrix. The 
substrate should be one that permits at least substantial 
separation of the red blood cell component of blood cells 
from other portions of the blood (i.e., serum). It is believed 
that the saccharide component permits more effective recov- 
ery of the serum components from the substrate sheet. The 
substrate may be coated only at the surface on one or both 
sides with the saccharide, but preferably the substrate is 
coated on internal surfaces as well as on the exterior surface. 
In one embodiment, 180 /A of a 5% solution of xylose is 
applied to the internal surface of the 0.8x7 cm substrate 
(such that substantially all of the substrate is wetted) and 
allowed to air dry. If the fluid collector is used in the device 
shown in FIGS. 9 and 10, the blood cells will remain near 
the end of the collection device (opposite the direction of 
arrow 913) while the serum will wick toward the other end 
of the card. Upon receipt by a testing laboratory, a portion 
of the fluid collector may be excised and eluted. Preferably, 



the excised portion includes a portion of the collector 
"above" the terminal wicking point of the serum. One 
commercial product (Whatman GF/AVA paper) contains 
sodium, and it is believed that by excising filter paper above 
the terminal wicking point a consistent amount of sodium 
will be introduced into the eluted fluid. The device may be 
prepared by applying a solution of the saccharide to the 
substrate. 

[0051] The glass fiber paper heretofore described com- 
prises a mat of glass fibers that are at least substantially 
coated with polyvinyl alcohol. The fibers define a plurality 
of pores that have a pore size that, in preferred embodiments 
of the invention, is effective to at least substantially prevent 
lysing of red blood cells while permitting at least substantial 
separation of serum from red blood cells via differential 
wicking. Any suitable substrate that provides such a pore 
size and that permits such substantial separation in the 
absence of blood cell lysing may be used in conjunction with 
the invention. Preferably, the average pore size defines a 
fluid removal rating, as this term is used in conjunction with 
filtration technology, of 1.7 micron. 

[0052] The invention enables venous blood analyte levels 
to be determined from capillary blood specimens. It is 
contemplated that in most embodiments the solution analyte 
level will be normalized to the venous blood level of the 
analyte, but it is also contemplated that the solution value 
may be normalized to capillary blood level (or for that 
matter a different blood level). 

[0053] The databases discussed herein may be created and 
stored as computer files on a computer readable medium, 
such as a diskette, hard disk, CD-ROM, DVD-ROM, ROM 
chip or EPROM chip, or any other suitable medium as may 
be now known or hereinafter discovered. The tests for the 
analyte and normalizing analytes may be performed by any 
conventional or otherwise suitable technique now or here- 
inafter found to he suitable, and likewise the analyte and 
normalizing analyte (which may be discrete atoms, ions, 
compounds, biochemical materials, or properties) may be 
those specifically described herein or others as may be found 
suitable for use in conjunction with the invention. 

[0054] The following examples are provided to illustrate 
the invention, but should not be construed as limiting the 
invention in scope unless otherwise indicated. Unless oth- 
erwise indicated in these examples, the measured analyte 
level was corrected using sodium as the sole normalizing 
analyte. The correction was made using a simple linear 
regression. It should be understood that more complex 
single variable and multivariate regressions may be used in 
conjunction with the invention, and thus the statistical 
techniques employed in these examples should be viewed as 
non-limiting. EXAMPLE 1 

[0055] This example demonstrates the performance of the 
invention in the measurement of total cholesterol. 

[0056] Fifteen patients were used to obtain blood speci- 
mens (micro-serum specimens) via venal puncture. Serum 
from each specimen was spotted and dried on filter paper 
with applied volumes ranging from approximately 8 to 16 /A. 
The number of spots for each blood specimen is listed in the 
column "No." in the table below. Each spot was eluted and 
measured for cholesterol and sodium. For each specimen for 
each patient, the normalized cholesterol level was calculated 
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based on the level of a measured analyte in the fluid 
(cholesterol) and a normalizing analyte (sodium). The nor- 
malized cholesterol level was obtained according to the 
present invention using linear regression techniques to yield 
the following function: Normalized Cholesterol=Measured 
Cholesterol/((-0.003306)+0.9781x(Measured Sodium/13)), 
where 139 (mEq/L) is the population mean for sodium. The 
regression was calculated based on five direct measurements 
of the cholesterol level from the same blood sample, as listed 
in the column "Mean Serum Cholesterol." The mean aver- 
age of the normalized cholesterol values for each patient is 
given in the column "mean normalized cholesterol" and the 
coefficient of variation of the normalized cholesterol levels 
obtained for each patient is listed in the column designated 
"Normalized Cholesterol CV %." 



[0062] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 



HDL=8.15+0.87xMea] 



[0063] with the correlation coefficient, expressed as R 2 , 
being greater than 0.99. 



1X7.42 
200.3X 

220.x;; 

232.65 



IS'). 14 
197.18 
221.89 
2.Vv()6 
245.53 



[0057] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 



[0064] This exa 
invention in the n 



:es the performance of the 
triglycerides ('['( i). 



[0065] The same dried spots fn 
in Example 1 were used to obtaii 
The normalized TG level was obtained according to the 
present invention using linear regression techniques yielding 
the following function: 

[0066] Normalized TG=TG/((-0.0136)+0.9307x(Sodium/ 
139)). The following dala was measured or calculated in the 
same manner as in Example 1. 



[0058] with the correlation coefficient, expressed as R 2 , 
being greater than 0.99. 



[0059] This example demonstrates the performance of the 
invention in the measurement of HDL. 
[0060] The same dried spots from the same fifteen patients 
in Example 1 were used to obtain a measured value for HDL. 
The normalized HDL level was obtained according to the 
present invention using linear regression techniques yielding 
the following function: 

[0061] Normalized HDL=HDL/(0.0158+1.060x(Sodium/ 
139)). The following data was measured or calculated in the 
same manner as in Example 1. 



Mean Serum TO 



37.63 

4S.75 

52.15 
55.00 
56.05 




[0067] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 



:d TG=3.36+0.95xMea] 



[0068] with the coefficient, expressed a; 
than 0.995. 



US 2005/0130310 Al 



8 



Jun. 16, 2005 



EXAMPLE 4 

[0069] This example demonstrates the performance of the 
invention in the measurement of LDL. The same observa- 
tions from the same fifteen patients in Example 1, 2 and 3 
were used to calculate a value for LDL in serum and a value 
for LDL in MSS according to the Friedewald formula: 



Mean Normalized LDL=Mcan V.rmali 
Icrol-Mcan Normalized HDI.-Mean 
TG/5, respectively. 

[0070] The following data was calculated (mean serum 
LDL was calculated from the mean values reported in 
Examples 1-3) 



sured in venous blood) and calculated normalized choles- 
terol valves for these patients are given below. 



172.68 
149.25 
176.81 
189.78 
170.38 



144.45 
150.01 
167.55 
1X3.33 
186.13 



l'jo.xy 

264.47 
236.18 

240.2" 
1 60.32 
102.02 



197.93 
151.59 
235.43 
178.84 
196.40 
240.99 



[0071] A comparative linear regression w 
the data points collected in this Example. The linear f 
followed the following equation: 



203.70 
123.30 
136.04 



[0074] One hundred thirty-two patients were used to 
obtain blood via venal puncture (venous blood specimens) 
and by pricking their fingers (capillary blood specimens). 
Capillary blood was spotted on xylose-coated Whatman 
GF/AVA filter paper, using a device similar to that shown in 
FIG. 9. Capillary blood specimens were dried and the 
portion of the filter paper which contained separated serum 
was cut out and eluted. Eluate from each specimen was 
measured for cholesterol and sodium. The normalized cho- 
lesterol level was obtained according to the present inven- 
tion using a variable formula: Normalized Cholesterol= 
Measured Cholesterol/(A+Bx(Measured Sodium/139)). In 
this equation, A and B were scalar values that were periodi- 
cally recalculated based on the "tare" procedure heretofore 
described, whereby a regression for six patients was calcu- 
lated and the A and B values from this regression were used 
to calculate normalized cholesterol values for specimens 
analyzed before the next tare period. Actual (directly mea- 



187.36 
256.78 
230.59 
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Normalized ( hi'lcstcwl 



197.59 
296.11 
185.49 
141.34 
180.78 
170.03 
151.67 
213.40 
225.39 
229.26 
173.84 
157.96 
218.03 
244.11 
152.86 
132.60 
113.31 
119.61 
163.34 
132.34 
1S4.44 
206.49 
137.69 
221.61 
230.25 
168.10 
146.82 

198.89 
206.01 
183.13 
162.71 

231.32 
172.27 
209.36 



197.31 
183.12 
248.49 
171.44 
209.32 
230.25 
220.04 
205.38 
219.09 
179.14 
272.48 
226.02 
174.88 
148.94 
205.05 
218.43 
231.50 
255.23 



EXAMPLE 6 

[0077] This example demonstrates the performance of the 
invention in the measurement of HDL. The dried spots and 
venous blood specimens from the same one hundred Thirty- 
two patients in Example 5 were used to measure HDL in 
capillary blood it to a measured value for HDL in venous 
blood. The normalized HDL level in capillary blood was 
obtained according to the present invention using a formula: 
Normalized HDL=Measured HDL/(A+Bx(Measured 
Sodium/139)), where A and B were obtained as previously 
described. The following results were observed. 



[0075] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 



[0076] with the correlation coefficient, expressed as R 2 , 
being 0.966. 
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34.13 
48.65 
54.11 



[0078] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 

Normalized HDL=2.47+0.953xSerum HDL, 

[0079] with the correlation coefficient, expressed as R 2 , 
being greater than 0.96. 

EXAMPLE 7 

[0080] this example demonstrates the performance of the 
invention in the measurement of triglycerides (TG). The 
dried spots and venous blood specimens from the same one 
hundred thirty-two patients in Example 5 were used to 
measure TG in capillary blood compare it to a measured 
value for TG in venous blood. The normalize (TG) level in 
capillary blood was obtained according to the present inven- 
tion using the formula: Normalized TG=Measured TG/(A+ 
Bx(Measured Sodium/139)), where A and B were obtained 
as previously described. The following results were 
observed. 



51.20 
39.79 
34.49 
43.45 
45.97 



60.30 
119.33 
11)0.50 
73.30 
236.94 
203.18 
177.03 
116.71 
55.65 
97.31 
38.38 



43.02 
39.81 
60.29 
59.84 



56.6: 

55.33 
82.31 
55.72 



124.56 
63.24 
15] .08 
J 37.36 
97.05 



42.54 
56.56 
30.25 



97.07 
128.91 
125.56 
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374.36 
74.90 
395.31 




176.02 
59.23 
186.32 
170.98 
91.53 



[0081] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 



[0082] with the coefficient, expressed as R 2 , being 0.98. 
EXAMPLE 8 

[0083] This example demonstrates the performance of the 
invention in the measurement of LDL. The same observa- 
tions from the same one hundred thirty-two patients in 
Example 5, 6 and 7 were used to calculate a value for LDL 
in serum and a value for LDL in MSS according to the 
Friedewald formula: 

n HDL-Serum 



153.65 
115.95 
263.50 



133.20 
72.05 
148.64 
133.40 
66.79 



224.76 
171.85 
107.16 
257.68 

92.85 
125.21 
131.36 

93.75 
151.23 



[0084] The following results calculated: 



Normalized LDL 
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133.07 
105.59 
177.71 
102.56 



S5.S2 
150.87 
123.40 



120.03 
115.07 
156.98 
58.86 
110.38 
143.14 
143.35 

81.94 

W. 27 



79.87 
143.36 
140.94 
102.76 
102.50 




[0085] A comparative linear regression was generated for 
the data points collected in this Example. The linear fit 
followed the following equation: 

Normalized LDL— 0.25+1.00xSerum LDL, 
[0086] with the correlation, expressed as R 2 , being equal 
to 0.96. 

[0087] It is thus seen that the invention provides a method 
for determining the level of an analyte in a specimen. 

[0088] While particular embodiments to the invention 
have been described herein, ihe invention is not limited 
thereto, but to the contrary should be deemed defined by the 
full scope of the appended claims. All references and prior 
and co-pending applications cited herein are hereby incor- 
porated by reference in t 



What is claimed is: 

1. A fluid collector comprising an absorbent substrate 
coated with a saccharide, said substrate comprising a mat of 
glass fibers at least substantially coated with polyvinyl 
alcohol, said fibers defining a plurality of pores, the pores in 
said mat having a pore size effective to at least substanl ially 
prevent lysing of red blood cells while permitting at least 
substantial separation of serum from red blood cells via 
differential wicking. 

2. A fluid collector according to claim f , the average pore 
size defining a fluid removal rating of 1.1 micron. 

3. A fluid collector according to claim f , said saccharide 
comprising xylose. 

4. A fluid collection device comprising the fluid collector 
of claim f and a superstrate, said fluid collector being 
generally fixed with respect to said superstrate, said super- 
strate having an aperture defining a blood receiving opening 
and permitting access to said fluid collector. 

5. A fluid collection device according to claim 4, said fluid 
collector having a first end and a second end, said aperture 
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permitting fluidic access to said first end of said collector, 
said superstate having a second aperture relatively proximal 
said second end of said fluid collector. 

6. A fluid collection device comprising a pair of fluid 
collectors, each in accordance with claim 1 and a single 
superstate, said fluid collectors ordinarily not being in 
fluidic contact with one another and each being generally 
fixed with respect to said superstate, said superstrate having 
a pair of apertures, each defining a blood receiving opening 
and permitting access to a respective one of said fluid 
collectors. 

7. A fluid collection device according to claim 6, said 
superstrate comprising a second pair of apertures, each of 
said fluid collectors having a first end and a second end, said 
blood receiving openings permitting respectively fluidic 
access to the first end of one of said fluid collectors, said 
second pair of apertures each being respectively relatively 
proximal said second end of one of said fluid collectors 
thereby defining a pair of gangs. 

8. A kit comprising the fluid collection device of claim 4 
and instructions for using the collection device. 

9. A kit according to claim 8, said instructions being 
integral with said device. 

10. A kit according to claim 8, said instructions being 
separate from said device. 

11. A kit comprising the fluid collection device of claim 
4 and a requisition form, said requisition form permitting 
indication of the type of test to be conducted on the fluid to 
be collected by the device. 

12. A test according to claim 11, said requisition form 
listing a plurality of test types. 

13. A kit comprising the fluid collection device of claim 
4 and a dessicant, said dessicant being present in an amount 
effective to provide a dessicating protective effect on a blood 
fluid specimen. 

14. A kit according to claim 13, said dessicant comprising 

15. A kit according to claim 14, said dessicant being 
contained in a porous pouch. 

16. A kit comprising the fluid collection device of claim 
4 and a lancet. 

17. A kit comprising the fluid collection device of claim 
4 and a barrier film pouch sized to receive said fluid 
collection device. 

18. A kit according lo claim 17, said barrier film pouch 
comprising a laminar structure that includes a polyester film 
and an aluminum foil film. 

19. A kit according to claim 17, said pouch comprising at 
least one self-sealing device. 

20. A kit comprising: 

the fluid collection device of claim 4; 

instructions for using the kit; 

a dessicant, said dessicant being present in an amount 
effective to provide a dessicating protective effect on a 
blood fluid specimen collected in said device; and 

a barrier film pouch sized for receiving said fluid collec- 
tion device and said dessicant. 

21. A kit according to claim 20, further comprising a 
requisition form permitting indication of the type of test to 
be conducted in the fluid to be collected by the device. 



22. A method for collecting a specimen from a patient, 
comprising: 

providing a fluid collector, said fluid collector comprising 
an absorbent substrate coated with a saccharide, said 
substrate comprising a mat of glass fibers at least 
substantially coated with polyvinyl alcohol, said fibers 
defining a plurality of pores, the pores in said mat 
having a pore size effective to at least substantially 
prevent lysing of red blood cells while permitting at 
least substantial separation of serum from red blood 
cells via differential wicking; and allowing said patient 
to bleed onto said for collector until at least a prede- 
termined adequate amount of blood has been deposited 
onto said collector. 

23. A method according to claim 22, said fluid collector 
being included in a fluid collection device that includes a 
sample adequacy indicator. 

24. A method according to claim 23, said sample 
adequacy indicator including an aperture that is spaced from 
the point of introduction of fluid onto said collector. 

25. A method according to claim 22, further comprising 
sending the collector to a remote location for testing. 

26. A method according to claim 25, comprising sealing 
the collector in a barrier film pouch. 

27. A method according to claim 26, said barrier film 
pouch comprising a laminar structure that includes a poly- 
ester film and an aluminum foil film. 

28. A method according to claim 26, further comprising 
adding a dessicant to said barrier film pouch, said dessicant 
being present in an amount effective to provide a dessicating 
protective effect on a blood fluid specimen. 

29. A method according to claim 28, said dessicant 
comprising silica. 

30. A method according to claim 25, further comprising 
receiving a results reporting form after sending said collec- 
tor to a remote location for testing. 

31. A method according to claim 22, further comprising 
indicating a type of test desired on a requisition form. 

32. A method for collecting a specimen, comprising 
receiving a fluid collector, said fluid collector comprising a 
mat of glass fibers at least substantially coated with poly- 
vinyl alcohol, said fibers defining a plurality of pores, the 
pores in said mat having a pore size effective to at least 
substantially prevent lysing of red blood cells while permit- 
ting at least substantial separation of serum from red blood 
cells via differential wicking; and bleeding onto said col- 
lection until at least a predetermined adequate amount of 
blood has been deposited onto said collector. 

33. A method according to claim 32, said fluid collector 
being included in a fluid collection device that includes a 
sample adequacy indicator. 

34. A method according to claim 33, said sample 
adequacy indicator including a aperture that is spaced from 
the point of introduction of fluid onto said collector. 

35. A method according to claim 32, further comprising 
sending the collector to a remote location for testing. 

36. A method according to claim 35, comprising sealing 
the collector in a barrier film pouch. 

37. A method according to claim 36, said barrier film 
pouch comprising a laminar structure that includes a poly- 
ester film and an aluminum foil film. 

38. A method according to claim 36, further comprising 
adding a dessicant to said barrier film pouch, said dessicant 
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said dessicant being present in an amount effective to 
provide a dessicating protective effect on a blood fluid 
specimen. 

39. A method according to claim 38, said dessicant 
comprising silica. 

40. A method according to claim 35, further comprising 
receiving a results reporting form after sending said collec- 
tor to a remote location for testing. 

41. A method for providing a test and test results to a 
patent, comprising providing a kit, said kit comprising: 



the fluid collection device of claim 4; 

a dessicant, said dessicant being present in an amount 
effective to provide a dessicating protective effect on a 
blood fluid specimen collected in said device; and 

a barrier film pouch sized for receiving said fluid collec- 
tion device and said dessicant; and 

results from a previous test of the patient. 
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any •how \-,haii\ adv (1 



EX 
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•nore, I play a game called "Stump the House- 
eck>. The positive use appears to have been of 
i now reported to be widespread in all speech 



fv(14c) 1: at, in, or to any 
3 — used as a function word 



'any.where \-,(h)wer, -,(h)war, 
place or point 2 : to any exter 

to indicate limits of variation <~ trom 40 to GO students) 
'anywhere n (1924) : any place 

anywheres \-,(h)werz, -,(h)warz, -(h)w3rz\ a dv (1775) chiefly dial 



any-wise Ve-ne-,wiz\ adv (13c) : in any way whatever : AT ALL 
An-zac \'an-,zak\ n [Australian and A'ew Zealand Army Corps] (1915) 

: a soldier from Australia or New Zealand 
A-OK \,a-( 1 )o- , k.A , 9) : very definitely OK 

Al Va-'wsnV adj (1837) 1 : having the hii 1 ' " 

used of a ship 2 : of the finest quality : 

a ' nsl 'a-a-rc n [LL & Gk; LL a Gk, fr. aohstos un- 

defined, fr. a + horistos definable, fr. horizein to define — more at 
horizon] (1581) : an inflectional form of a verb typically denoting 
simple occurrence of an action without reference to its completeness, 
duration, or repetition — aorist or ao-ris-tic \,a-3-'ris-tik, ,e-3-\ adj — 
ao.ris>ti.caMy \-ti-k(a-)le\ adv 

a i?.', t ?,H; , ? r ~ t3X pl " tas or " tae Vte\ [NL, fr. Gk aorte, fr. aeirein to 
mtHl 543) : the great arterial trunk that carries blood from the heart to 
^ 1 'es through the body — see HEART illus- 



ic archT (1903) l:°or 



of the arterial brat 
t pairs with one or 
ial system lying ai 



fishes bm a™ reduced or much modified in the 
aor-tog.ra.phy X.a-.or-'ta-grs-feX n (ca. 1935) : a 



lit ofhigher forms 




MFapasonstep](14c) 1: at a quick 

'pash\ n,pl Apache or Apach-es V'pa- 

[AmerSp, perh. fr. Zuni lapadu Navajo, 



Apac'hean] (1745) " 1 : a mt 
Pies of the southwestern U. 

<he Apache people 3 not cap If, tr. Apache Apach 
member of a gang of criminals esp. in Paris b : RUFF 
«n Wpa-che-anV adj or n 
ap-a-nage var of appanage 

^"fed'leatner orturva^ P ' [AmerSpl (1844) 



k(a-)le\ aaV 

ap-a-thy \'a-ps-the\ n [Gk apatheia, fr. apathes without feel 
pathos emotion — more at pathos] (1603) 1 - '— •- ' 



m phosphate m 
at of phosphate r 



lg variously as hexagonal 



n [NL, fr. Gk apate + 



\'ap\ n [ME, fr 



i, akin to OHG affo ape] (bef. 12c) 1 a 

- j larger tailless or short-tailed Old World 

forms b : any of two families (Pongidae and Hylobatidae) of large tail- 
less semierect primates (as the chimpanzee, gorilla, orangutan, or gib- 
bon) — called also anthropoid, anthropoid ape 2 a: MIMIC b: a large 
uncouth person — ape-like Vap-.lflA adj 
2 ape vt aped; ap.ing (1632) : to copy closely but often clumsily and in- 

3 ape adj (ca. 1955) : being beyond restraint : CRAZY, WILD — usu. used 
in the phrase go ape 
apeak \a-'pek\ adj or adv [alter, of earlier apike, prob. fr. F 4 pic verti- 
cally] (1596) : being in a vertical position <with oars ~> 
ape-man Vap-.man, -'mart n (1879) : a primate (i 
1 between Homo sap 



perceive] (1828) 1 : a brief survey or 

sketch : outline 2 : an immediate impression; esp : INSIGHT 2 
ape-ri-cnt Na-'pir-e-sntX adj [L aperient-, aperiens, prp. of aperirel (1626) 

: gently moving the bowels : laxative — aperient n 
ape-ri-od-ic \,a-,pir-«-'a -dik\ adj (1879) 1 : of irregular occurrence <~ 
floods) 2 : not having periodic vibrations : not oscillatory — ape-ri- 
od-i-cal.ly \-di-k(3-)le\ adv — ape-ri-o-dici-ty Ve-a-'di-ss-teA n 
aper-i-tif Va-.per-a-'tef, a-; .a-par-WtefX n [F apiritif aperient, aperitif, 
fr. MF aperitif, adj., aperient, fr. ML aperitivus, irreg. fr. L aperire] 
(1894) : an alcoholic drink taken before a meal as an appetizer 

' : \'ap- 3 (r)-,chur, -char, -.tyiir, -,tur\ n [ME, fr. L apertura, fr. 
- if aperire to open] (15c) 1 : an opening or open space 
_ - j the opening in a photographic lens that admits the light 
b : the diameter of the stop in an optical system that determines the di- 
anteter^of the bundle of rays traversing the instrument c : the diame- 

apet-al-ous \(,)a-"pc-t J l ;>s\ adj (ca. 1706) : having no petals 

apex \'a-,peks\ n, pl apex.es or api-ces VS-pa-.sez, "a-\ [L] (1601) 1 a 
: the uppermost point : vertex <the ~ of a mountain) b : the nar- 
rowed or pointed end : rap <the ~ of the tongue> 2 : the highest or 
culminating point <the ~ of his career) syn see SUMMIT 

Ap.gar score Vap-,gar-\ n [Virginia Apgar fl974 Am. anesthesiologist] 
(1962) : an index used to evaluate the condition of a newborn infant 
based on a rating of 0, 1, or 2 for each of the five characteristics of col- 
or, heart rate, response to stimulation of the sole of the foot, muscle 
tone, and respiration with 10 being a perfect score 

aphaer-e.sis or apher-e-sis \a-'fer-a-s3s\ n, pl -e-ses \-,sez\ [LL, fr. Gk 
aphairesis, lit., taking off, fr. aphairein to take away, fr. apo- + hairein 
to take] (ca. 1550) : the loss of one or more sounds or letters at the be- 
ginning of a word (as in round for around and coon for raccoon) — 
aph-ae.ret.ic \,a-f9-'re-tik\ adj 

aph-a-nite Va-fs-.nitV n [F, fr. Gk aphanes invisible, fr. 

to appear — more at phenomenon] (c- J 

close texture that its separate grains art 

aph-a-nit-ic V-fa-'ni-tikx adj 
apha-sia \9-'ia-zh(e-) 3 \ n [NL, fr. Gk, fr. a- + -phasia] (1867) : loss or 

impairment^of the powerto use or comprehend words usu. resulting 

aph-elion \a-'fel-y»n\ n, pl -elia \-ya\ [NL, fr. apo- + Gk helios sun — 
more at solar] (1656) : the point in the path of a celestial body (as a 
planet) that is farthest from the sun — compare PERIHELION 

VA abut V\ kitten, F table \ar\ further \a\ ash \a\ ace \a\ mop, mar 
\au\ont \ch\cbin \e\bet \e\easy \g\go \i\ hit \i\ice \j\Job 
\n\sing \6\go \6\law \6i\boy \th\th 



1828) i dark >l f 



e,05, "Uee Guide to 




Vop-nsr, 'o-psA n (15c) : one that opens <a bottle «»>. ~ 
of sufficient value for a player to open the betting is „ -i* 

, b : the first item, contest, or event of a series — lor opeaenT. 

begin with " , 
open-eyed \,6-p3n-'id\ady (1601) 1 : having the eyes open 2: can*, 
ly observant : DISCERNING *" 
-- — ■*- — - ted Vhan-dsdN a*' (1593) : GENEROUS, munificent 
d-ed-ly adv — open-haiid.ed.ness n 
t adj (1960) : of, relating to, or performed on a heart Xaa- 
;ved of circulatory function and surgically opened forBrai 
r-atment < — surgery> 

\,6-p3n-'har-t3d\ adj (1611) 1 : candidly straightfonnrt 
responsive to emotional appeal — open-heart-ed-ly J, 

' "' (1885) " of, relating to, involving, or produced in & 

n (1882) : a process of making steel frompigm, 
.-^-n*™* ™-verberatory type 



openings, interruptions, or spaces <~ mesh>: as (1) : bei: 
a£d friable <~ soil) (2) pa, i i, tnbuted : SCATTERED 
lation> (3) of a compound : having - ' " 



p. by prospective buyers or tenan 
open-ing Vop-nirj, '6-po-\ n (13c) 1 



.„„ , , separated by a space 

ng or printing (as opaque projector) b : not made up of a con- 
Iosed circuit of channel he insect circul r> y tem is ~) 
— organ pipe : not stopped at the top b of a string on a musical 

- - — ■> by the finger 13 : being in operation <an ~ 

' ss, patronage, or " - ' - 



al and usu. public event by 



stopped by th 

9' "to 5?<the new highwa 
zed by lack of effective 
<an~town) (2) : n 
b : free from c" ■ ' 



,my) . 



> 16 of punctuation : characterized by sparing use esp. of 
the comma 17 a : containing none of its endpoints <an ~ interval) b 
:d of sets each point of which has a neighbor- 
s are contained in the set <the interior of a 
a : being an incomplete electrical circuit b 
>f electricity <an ~ switch) syn see frank, 
open-ly \'6-r»n-le\ adv — open-ness \-pa(n> 



hoodall 01 wnuse poi 
sphere is an ~ set) 1 
: not allowing the flov. 



2 open vb opene 

available for ei 



Vc-pand, ■6-p a md\; open-ing Vop-nin, 'o-paA w 
o\e (as a door) from a closed position b : to 
ry or passage by turning back (as a barrier) 01 
ing (as a cover or an obstruction) 2 a : to make available for , 
in a regular function <~ a new store) b : to make accessible for a 
particular purpose <~ed new land for settlement) <~ the way for 
changes) c : to initiate access to (a computer file) prior to use 3 a 
: to disclose or expose to view : reveal h : to make more discerm 

,_ ust ^ our minds to tne problems) 

sight of ' 



of beginning 
it by which so 
something 
width : < 



iginning: as a : a pla 

opportunity for employment 
open letter n (1878) : a published letter of protest or appeal usu. » 

dressed to an individual but intended for the general public 
open loop n (1947) : a control system for an operation or process . 

which there is no self-correcting action astaereis ma closed loop ^ 

each other have sexual partners outside the marriage 
open-mind ed X.o-psn -min-dadX adj (1828) : receptive to arguments* 
ideas — open-mind-ed-ly adv — open-mind -ed-ness 71 
open-mouthed ys-pan-'mautjbd, -■mautht\ adj (15c) 1 : CLAM0R0W, 
^X™™„ ™ ,„ 2 : having the mouth wide open 3 : struck with ami* 
— — open-mouth-ed-ly V'mau-fliad-le, -thsd-Vo*- 
css Vmau-lhad-nas, -thad-\ n 
\,6-p3n- , pa : l3-.na-t3d\ adj (1925) : pollinated by.* 

3 1890) 1 : a period when it is legal to kill or old 
or fish protected at other times by law 2 : a time dunngdtri 
one or something is the object of sustained attack or cm*™ 
n (1828) : a supposedly secret but generally known BHlto 
jce n (1937) : a statement (as in mathematics) that cootm 
one blank or unknown and that becomes true or false when IK 
'"• is substituted 




a hall) 



__. 2 <finally he ~ed freely on the subject) « a 
_ or activity <the play ~s on Tuesday) b : to make a 
bet, bid, or lead in commencing a round or hand of a card game — 
open-abll-i-ty Vop-ns-'bi-la-te, ,6-paA n — open-able Vop-ns-bal, 'o- 
pa-\ adj 

'open n (13c) 

: OPEN AIR b : open 

.jlon" b (l C 969) : 
dj (1830) 

n (15c) : th, 



farther froi 

o^syllable n (1891): 3 
— n up vt (1582) 7 • *» 



aKe piaiu v» ~- 
spreadoutort* 
acefiring i'** 



7, often* 'a^b U59S> ":"work 
^Xi^^ 

lore at OPERATE] (16W » ^ 
,1 3 al pi< Mtl >rch t 



al pieces witn orui»"--_ 
ad interludes; specif \ OWWj, 
3 : the performance of an op» 




»re-b9l\ adj (1646) 1 : At, possible, 

' li,., comic opera] (1802)1 » l**^ 
' ^omtc opera] (1744)^5 
.e^ersed between* 

' without prW 
(TaSfflYa person who ft"*** 
op-era-go-ing \-,go-in, -,go(-)n)\ « 
_ ) : a man's collapsible top hat 
(1720) : a theater devoted principally to 1- ■ 
broadly : theater j . „ f ^mndive"^ 



Iterates on 
■Utoeffects 
E?' C<! re2 

' Jff^te Va-pa-i) 

-srSJsj-jas 

^(factors ope 



llJtepirfoper'at 
Wry ?», .. 
j»«.bMc \,a-p> 

feS"' 

Imttag^dSi 
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gmputcranddir 
Bespaceinmem 
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SSttofsomeJ 
ittptoceises 2 a 
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JSduK 

^Ihe repair of d 



feion-omei^ 
S»a.tion.aI.isn 
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Pjnalical metl 
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popper and is to be so claimed, and that the holes in the con- 
tainer (Fig. 1) are important and must be defined. 
Clause (a) of Claim 1 might read: 

A container for receiving kernels of corn to be popped, the 
container having a perforated bottom with apertures smaller in 
size than the kernels; 

Other examples of expressions defining features of elements: 

a disc of resilient material having a peripheral groove . . . 
a relay having two windings . . . 

a lever having a forked end and a rounded end ... [If only 
the forked end is important to the combination being claimed, 
do not mention the rounded end. ] 

a gear of electrically insulating material . . . 

If an element by definition inherently includes a certain fea- 
ture, such feature need not be recited and it is proper to refer, 
without previous mention, to such features as: 



the end of the lever . . . 
the periphery of the disc . . . 
the tines of the fork . . . 

In case of doubt, positively describe the feature or part. 

SC/MMARY-Select those parts or features of each element that 
are essential to the combination being claimed. Then, describe 
them in a logical order, preferably following the main description 
of the element in the same clause of the claim. How many features 
need to be described and how broadly each should be recited is 
a matter of claim scope ( based largely on the prior art ) , but the 
principles are the same as used in selecting the elements and 
naming them. 



ires 
iple 
orn 



Section 23 — Claiming Holes 



In the situation where a hole is to be described it must not be 
recited positively. That is, instead of stating "a hole, groove, aper- 
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ture, recess, slot, etc., in the lever," one must state ". . . the lever 
having a hole, groove, etc." Thereafter, one can refer to "the hole" 
or "said hole." This "rule" may seem to make little sense, but it is 
another founded in antiquity like the single-sentence rule. Maybe 
someone thought that a hole is nothing-and people shouldn't 
claim nothing? 

Another approach to describing holes is an expression such as 
". . . the level having portions defining a hole, groove, etc." The 
hole is thus defined in terms of the structure which forms it. 

One case In re Newton, 163 USPQ 34 (CCPA 1969), held that 
it was proper to claim a hole and its function as a means for per- 
forming a function, specifically "means for providing fluid com- 
munication between . . . [two members]." 

SUM MARY— Do not claim holes positively or make them claim 
elements. Holes are nothing; you cannot claim nothing. Claim "a 
[member] having a hole," groove, slot, aperture, etc. 



Section 24 — Order of Elements 

The elements of the claim should be presented in some logical 
order. Often, there are several orders that make sense, and any 
one may be selected. The order used in Claim 1 is a "functionar 
order, starting with the element which first contacts the work- 
piece (the container) and proceeding along functional lines to 
describe the remaining elements. 

Another order which is often used is a "structural" order, 
starting first with the base, or the source of power, and proceeding 
along structural lines to describe the remaining elements. In struc- 
tural order, Claim 1 would read: 



IB. Apparatus for shaking articles, which comprises: 

(a) a base; 

(b) a plurality of parallel legs, each of which is con- 
nected pivotally at one end of the base; 

(c) a container for the articles connected pivotally to 
the other ends of the legs, so that the legs support the 
container for oscillating movement with respect to the 
base; and 



